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Abstract

Background: In recent years, there is a success of Non-
operative management of blunt liver trauma.

Aimof Study: The aim of our study is to discuss our
experience in Operative and Non-Operative management of
Blunt liver Trauma.

Patients and Methods: A prospective cohort enrolled twenty-
seven patients with blunt liver trauma admitted to our hepato-
biliary unit were managed with non-operative conservative
management, Angioembolization or operative intervention.

Results: The patients mean age was 31.1 £7.51 years. Two
(7.4%) patients were diabetic, three (11.1%) were hypertensive.
Twenty-two (81.5%) patients Glasgow coma score >10. Twenty
(74%) patients were managed Non-operatively. Nineteen
(95%) patients had successful Non-operative management
but one patient (5%)patient needed delayed operation. Seven
(25.9%) patients were managed operatively. The most com-
monly associated injury was chest (59.2%), head (33.3%),
spleen (11.1 %) and kidney (3.7%). Liver related complications
included biloma & pseudo-aneurysm. The overall mortality
was (7.4%).

Conclusion: NOM of blunt liver injuries in haemodynam-
ically stable patientsis safe and feasible. Haemodynamic
instability, generalized peritonitis during resuscitation or
associated intra-abdominal organ injuries requires early surgical
intervention. Liver related complications contribute to failure
of NOM. Associated extra-abdominal and intra-abdominal
injuries do not interfere with non-operative management.

Key Words: Liver trauma — Non-oper ative management —
Oper ative management.

Introduction

THE liver isthe most frequently injured abdominal
organ despite of its protected location [1,2].

There is achange in management of liver trauma
with improvement in outcomes, shifting from op-
erative management to non-operative management
with selective operative intervention in hemody-
namically unstable patients [3].
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Triphasic Abdominal Computed Tomography
scan is considered the most accurate method for
diagnosis grade of liver injury in hemodynamically
stable patients and guide in the management plan
with different approaches [4].

Triphasic Abdomina CT scan can detect active
bleeding (i.e., contrast extravasation & blush),
associated organ injuries, hemoperitoneum and
pseudo-aneurysm [5].

Angioembolization is used to support NOM of
liver injury or after perihepatic packing technique
in hemodynamically unstable patients [4,6] .

Angioembolization is an adjunct that increase
success rate of NOM of liver trauma but it may be
associated with complications such as liver abscess,
liver necrosis or biloma [22].

Non-operative management of blunt livertrauma
has less mortality than operative management [7-
10].

Operative management is considered for the
hemodynamically unstable patients with severe
injuries or to treatother complications associated
with liver injury [11-13].

Operative management approaches are perihe-
patic packing, selective vascular ligation and re-
sectionor debridement [8-14] .

Patients and M ethods

Patients:

Thisis aconcurrent cohort study conducted at
Ain-Shams University Hospitas, in the periodfrom
December 2017 to December 2019. Twenty-seven
patients with blunt abdominal traumawith liver
injuries admitted to the hepato-biliary unit were
managed with non-operative conservative manage-
ment, Angioembolization or operative intervention.
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Ethical approval was obtained from Al Demerdash
ethical committee.

Inclusion criteria: All patients with Blunt liver
trauma in both genders. (Age > 18 years).

Exclusion criteria: Patients with penetrating
abdominal injury and those were dead on arrival.

Clinical assessment: All patients were resusci-
tated according to the advanced Trauma Life Sup-
port guidelines (ATLS), patients demographics
(age and gender), Mode of trauma, vital signs
(pulse, blood pressure, Temperature), Glasgow
Coma Score (GCS).

Investigations: Routine laboratory investiga-
tionscomplete blood count, liver functions, kidney
functions, coagulation profile, and random blood
sugar, Arterial blood gases, Focused Assessment
with Sonography for Trauma (FAST) for early
assessment of all patients to detecthemoperitoneum
& Triphasicpelvi-abdominal C.T. for hemodynam-
ically stable patients.

Our management:

Non-oper ative management:

1- Hemodynamically stable patients.
2- Patients with negative FAST.

3- No active blush in Triphasicpelvi-abdominal
CT.

4- No associated injured organs.

Angioembolization:

1- Presence of arterial blushin C.T. either liver or
spleen in hemodynamically stable patients.

Fig. (1): Depacking & rt. posterior segmetectomy (arterial
phase).

2- Presence of arterio-venous fistula or pseudoan-
eurysm who presented with rebleeding or hemo-
bilia.

3- Post-operative bleeding after perihepatic packing
in high grade injury patient.

Oper ative management:

1- Hemodynamically unstable patients.

2- Patients with positive FAST and hemodynamic
instability.

3- Hemodynamically unstable patients after an-
gioembolizations.

4- High grade liver injury.

5- Associated organ injury.

6- Patients referred with peri-hepatic packing for
de-packing after 48 hoursto 72 hours.

7- Deteriorating patients after Non-operative man-
agement.

Operative techniques (Figs. 1,2):

1- Perihepatic packsin high grade injury or UN-
controllable bleeding.

2- Segmentectomy or formal hepatectomy.

3- Liver suturing or electrocautery coagul ation of
oozingsurface.

Follow-up:

Patients were followed-up every week till re-
moval of stitches then for 6 months for any com-
plications (wound infection, late biliary complica-
tions, pseudoaneurysm, arteriovenous fistula and
incisional hernia).

Fig. (2): Depacking & segmentectomy (Rt. posterior portal
injury).
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Results

Preoperative findings:
Patient characteristics:

Our study included twenty seven patients pre-
sented to our department with blunt abdominal
traumawith variable grades of liver injuries. Their
age ranged from (18-62 years) (mean 31.1 £7.51

Table (1): Patient characteristics.
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years). Nineteen male patients (65.5%), eight fe-
mal e patients (29.6%). Two patients (7.4%) were
diabetic; three patients (11.1%) were hypertensive.
motor car accident is the most common cause of
injury (42%), falling from height (14.8%) and
pedestrian struck (7.4%).

Patient characteristics are illustrated in Table (1).

Non operative Operative
management management Testvaue p-vaue  Sig.
No.=20 No.=7
Age:
Mean + SD Mean 321175 Mean 31.5+7.0 -0.1915 <0.05 NS
Range 18-62 18-62
Co-morbidities:
HTN 2 (10%) 1(14.3%) -0.1824 <0.05 NS
D.M. 1 (5%) 1 (14.3%)

p-vaue >0.05: Non significant.

Clinical assessment and blood transfusion:

A prospective cohort enrolled twenty-seven
patients with blunt liver trauma admitted to the
hepato-biliary unit were managed with non-
operative conservative management, Angioembol-
ization or operative intervention. All patientswere
resuscitated according to the advanced TraumaLife
Support guidelines (ATLS), Mode of trauma, vital
signs (pulse, bloodpressure, Temperature), Glasgow
Coma Score >10 in Eighteen patients (90%) in
NOM group, Four patients (57.1) in OM group had
GCS >10. (GCS assessment in Table 2). All patients
underwent FAST for assessment of abdominal
collection. Pelvi-abdominal C.T. with contrast was
done in Twenty two (81.4%) hemodynamically
stable patients to assess grade of liver injury and
any associated abdominal injury (Table 3).

Seven patients (25.9%) presented with Grade
I liver injury were managed non-operatively, Six
patients (22.2%) presented with Grade Il liver
injury were managed non-operatively, Five patients
had Grade |11 liver injury were managed non-
operatively, Six patients (22.2%) presented with
Grade IV liver injury two patients of them were
managed non-operatively and the other four patients
underwent emergent surgery, 2 patients (7.4%)
with Grade V and 1 patient (3.7%) underwent
emergent surgery due to hemodynamic instability.
(Table 3).

The most commonly associated injury was chest
in Sixteen patients (59.2%), head injury in Nine
patients (33.3%), spleen injury in Three patients
(11.1%) and kidney injury in one patient (3.7%).

p-value <0.05: Significant.

p-value <0.01: Highly significant.

Patients associated injuries were illustrated in Table
(4). Twenty one patients (77.7%) received blood
transfusion (Table 5).

Table (2): GSC score assessment (<10).

Overall NOM OM
(N=27) (N=20) (N=7)
22 (81.5%) 18 (90%) 4 (57.1%)

Table (3): Grades of liver injury.

Overall NOM OM

(N=27) (N=20) (N=7)
Gradel 7 (25.9%) 7 (35%) 0 (0%)
Gradel| 6 (22.2%) 6 (30%) 0 (0%)
Gradelll 5 (18.5%) 5 (25%) 0 (0%)
Grade IV 6 (22.2%) 2 (10%) 4 (57.1%)
Grade V 2 (7.4%) 2 (28.57%)
Grade VI 1(3.7%) 1 (14.3%)

Table (4): Patients associated injury.

Overall NOM OM

(N=27) (N=20) (N=7)
Chest 16 (59.2%) 11 (55%) 5 (71.42%)
Head 9 (33.3%) 5 (25%) 4 (57.1%)
Spleen 3 (11.1%) 1 (5%) 3 (28.6%)
Kidney 1 (3.7%) 0 (0%) 1 (14.3%)

Table (5): Blood transfusion (per unit).

NOM oM Test value p-value Sig.

14+12 54+25 4.072 <0.001 HS

p-vaue >0.05: Non significant.
p-vaue <0.05: Significant.
p-value <0.01: Highly significant.
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Non-oper ative management:

Twenty patients (74%) were managed Non-
operatively. Nineteen patients (95%) had successful
Non-operative management but one patient (5%o)
needed delayed operation due to delayed bleeding
from hepatic hematoma and operated successfully.
The mean hospital stay was 8.82+3.4 days (Table
6).

One patient (5%) died from associated head
injury and ARDSin ICU.

Operative management:

Seven patients (25.9%) underwent emergent
surgery either Perihepatic packing in high grade
injury or UN controllable bleeding, Segmentectomy
or formal hepatectomy.

Four patients (57.1%) underwent Perihepatic
packing in high grade injury and UN controllable
bleeding, after 48 hours re-exploration for de-
packing, 3 patients underwent hepatectomy after
depacking (Figs. 3,4), one patient underwent only
depacking and liver suturing.

Fig. (3): Perihepatic packing.

Table (6): Hospital stay.

NOM OM Testvalue p-vaue Sig.

8.82+3.4 days 13.4+1.9 days 4.379 <0.001 HS

p-vaue >0.05: Non significant.
p-vaue <0.05: Significant.
p-value <0.01: Highly significant.

Discussion

Our study isto discuss our experience in Oper-
ative and Non-Operative management of Blunt
liver Trauma.

The liver isthe most frequently injured abdom-
inal organ despite of its protected location [1,2].

There is a change in management of liver trauma
with improvement in outcomes, shifting from op-
erative management to non-operative management

Two patients (28.57%) underwent hepatectomy.
One patient (14.28%) underwent liver sutures and
hemostasis.

Hemodynamic instability, intra-abdominal col-
lection, and high grade liver injuryand associated
splenic injury were indications for surgery. The
mean hospital stay was 13.4+1.9 days (Table 6).

One patient (14.3%) died from uncontroll able
bleeding after perihepatic packing (grade VI) and
had severe head injury.

Complications and outcomes:

Overall pneumonia (12%), ARDS (3.7%), sepsis
(11.1%) were the most common hospital compli-
cations.

Liver related complications were bilomain two
patients (7.4%) that were treated with U/S guided
pigtail and ERCP. One patient developed pseudoan-
eurysm (3.7%) who presented with re-bleeding
and hemobilia managed by Angioembolization.
The overall mortality was (7.4%).

Fig. (4): Perihepatic packing then hepatectomy after 48 hours.

with selective operative intervention in hemody-
namically unstable patients [3].

Mode of Liver injury differs according to com-
munity factors and socio-demographic [15,20].

In our study motor car accident is the most
common cause of injury (42%), falling from height
(14.8%) and pedestrian struck (7.4%).

Other studies showed that liver trauma may be
associated with extra-abdominal injuriesinvolving
head and chest as well as fractures of pelvisand
long bones [21], in our study The most commonly
associated injury was chest in Sixteen patients
(59.2%), head injury in Nine patients (33.3%),
spleen injury in Three patients (11.1%) and kidney
injury in one patient (3.7%).

Beardsley et al., [15] reported that 80% of pa-
tients with liver injuries can be managed non-
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operatively; in this study twenty patients (74%)
were managed Non-operatively. Nineteen patients
(95%) had successful Non-operative management
but one patient (5%) needed delayed operation due
to delayed bleeding from hepatic hematoma and
operated successfully.

There is an improvement in non-operative man-
agement in comparison to study by Bernardo et
al., [11] that report that 60.8% of cases were man-
aged non-operatively with afailure rate of 15%.

Dsterballe et al., [16] reported that 4% of pseudo
aneurysm on follow-up of 188 patients that was-
similar to our study that reported3.7% devel oped
pseudo aneurysm which presented with re-bleeding
and hemobilia managed by Angioembolization.
The severity of liver injury was not related to
development of pseudo aneurysm.

Angioembolization is an adjunct that increase
success rate of NOM of liver trauma but it may be
associated with complications such as liver abscess,
liver necrosis or biloma [22].

Carrillo et a., [23]; reported that liver related
complications after blunt abdominal trauma was
2.8% of patients developed biloma. Bala et dl.,
[24] ; reported that 16 patients of 398 patients (4%)
developed biloma and bile leak after liver trauma
that managed with U/S guided pigtail and ERCP.
Three patients of 398 patients (0.7%) developed
pseudoaneurysmwho presented with re-bleeding
managed by Angioembolization. In our study Liver
related complications were bilomain two patients
(7.4%) that were treated with U/S guided pigtail
and ERCP. One patient developed pseudoaneurysm
(3.7%) who presented with re-bleeding and hemo-
bilia managed by Angioembolization.

Damage control concept is valuable in Hemo-
dynamically unstable patients after blunt liver
trauma as polytraumatic patients [17].

Ghnnam et al., [18] reported that less blood
transfusion in patients managed non-operatively,
similar to our study patients who managed non-
operatively needed 1.4+ 1.2 unit of packed RBCs
while 5.4+2.5 unit of packed RBCs needed in
patients who managed operatively.

Ghnnam et al., study [18], reported that thereis
no difference in length of hospital stay between
NOM and OM. In our study thereis difference
between two groups in length of hospital stay.

The overall mortality in this study was (7.4%)
similar to mortality (7.8%) that reported by Afifi
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et a., [19], however in study in Saudi Arabiare-
ported lower mortality rate 3.5% [1g].

Multidisciplinary team that includes surgeons,
intervention radiologist, endoscopists and ICU
team has a very important role in management of
liver trauma patients.

Conclusion:

NOM of blunt liver injuries in haemodynami-
cally stable patients is safe and feasible. Haemo-
dynamic instability, generalized peritonitis during
resuscitation or associated intra-abdominal organ
injuries requiresearly surgical intervention. Liver
related complications contribute to failure of NOM.
Associated extra-abdominal and intra-abdominal
injuries do not interfere with non-operative man-
agement.
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